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Introduction
The Golgi apparatus, known to be an important organelle for the formation of the secretory granule, of the glycocalyx, and of the lysosome, usually consists of 4-6 stacks of Golgi lamellae, Golgi vacuoles, and Golgi vesicles in almost all varieties of cells. Near or around the Golgi apparatus are lysosomes, secretory granules, coated vesicles, multivesicular bodies, and small vesicles. The outer convex aspect of the Golgi stack is called the forming face (or cis side), and the inner concave aspect the maturing face (or trans side). In 1964, Novikoff (6) proposed the concept of the GERL (Golgi-associated endoplasmic reticulum-lysosome system). This area, localized near the trans side of the Golgi apparatus, consists of smooth endoplasmic reticulum, rigid lamellae, multivesicular bodies, coated vesicles, and lysosomes. Our present study concerns cytochemical aspects of the existence of internal polarity of the Golgi apparatus and the relationship between the Golgi apparatus and the GERL.
Localization of Thiamine Pyrophosphatase (TPPase) Activity
It is well-known that TPPase activity (5,7) is commonly localized in the Golgi apparatus in various kinds of cells. In anterior pituitary cells, stomach chief cells, stomach parietal cells, exocrine pancreatic cells, duodenal epithelial cells, hepatocytes, adrenal cortical cells, and adrenal medullary cells of mice, and in thyroid follicle cells of embryonic and adult domestic fowls, TPPase activity is usually localized in the cisternae of 1-3 stacks and vesicles on the trans side of the Golgi 'Presented as part of the program at the 1982 Joint Meeting of the American and Japanese Histochemical Societies, held in Vancouver, British Columbia, Canada, July 20-24, 1982.
apparatus (9) . In addition to these, immature secretory granules are positive for TTPase in anterior pituitary cells and exocrine pancreatic cells (2, 9) . Rigid lamellae are rarely positive for this reaction in anterior pituitary and adrenal medullary cells (9).
Localization of Acid Phosphatase (AcPase) Activity
Reaction products for AcPase (3, 5) are usually recognized in the cisternae of 1-3 stacks and vesicles of the trans side of the Golgi apparatus and lysosomes in almost all the cells mentioned above (2, 9) . The rigid lamellae, smooth tubules, coated vesicles, and multivesicular bodies are also often positive for this reaction. In addition, some immature secretory granules are positive in the anterior pituitary, as well as in exocrine pancreatic cells (2, 9) . There are minor variations among different cells and according to their state of maturity. Localization of AcPase in the anterior pituitary cell is limited almost solely to the GERL area, but in the duodenal epithelial cell and in some immature thyroid follicle cells of the chick embryo, it occupies almost all the Golgi stacks (9).
Silver Methenamine Method for Carbohydrates
The silver methenamine method is useful for detection of the localization of carbohydrates and glycoproteins. It has been demonstrated in the thyroid gland that luminal colloid, colloid droplets, secretory granules, lysosomes, Golgi apparatus, and rough endoplasmic reticulum are positive for this reaction (12) . Among these loci, only the cisternae of rough endoplasmic reticulum are weakly positive. In the Golgi apparatus, the cisternae of 1-3 Golgi saccules of the trans side are intensely stained, whereas those of the cis side stain less strongly (12) . This means that there is an internal polarity in carbohydrate metabolism in the Golgi apparatus. Galactosylation and fucosylation are believed to take place in the 1-3 saccules of the trans side of this organelle.
Localization of Endogenous Peroxidase
It is well-known that endogenous peroxidase activity (4) is localized in various kinds of organelles and in luminal colloid of the thyroid follicle epithelial cell (11) . In the Golgi apparatus, 1-3 lamellae and small vesicles on the trans side, as well as rigid lamellae, are usually positive in the follicle epithelial cells of rats and mice (10) .
Prolonged Osmication
When tissues were immersed in an 0s04 -water solution (pH 6.0-6.7) for 40-48 hr at 40°C after fixation with 1% Os04 buffered at pH 7.4 for 1-2 hr, the cisternae of the Golgi apparatus stained intensely in the various types of cells examined, including anterior pituitary cells, thyroid follicle cells, exocrine pancreatic cells, hepatocytes, duodenal epithelial cells, adrenal cortical cells, Leydig cells, epithelial cells of vas deferens, and theca cells of mouse ovary (1, 8, 9) . In all these cells, only the cisternae of 1-3 stacks and vesicles on the cis side of the Golgi apparatus stained heavily; the cisternae of 1-3 stacks of the trans side were almost negative (8, 9) .
Conclusion
The data above can be summarized as follows: a) activities of TPPase, AcPase, and peroxidase and carbohydrate components are mostly localized in the cisternae of 1-3 stacks of the trans side of the Golgi apparatus; and b) the cisternae of the cis side of this organelle were stained with prolonged osmication in the several kinds of cells examined. The secretory granules in various types of secretory cells are derived from the saccules of the trans side of this organelle. These cytochemical data suggest that there is an internal polarity in the Golgi apparatus and that the trans side is important for enzymatic and metabolic reactions. The AcPase-positive area is overlapped partially or almost completely by the TPPase-positive area in all the cells observed, although there are minor variations in the degree of overlap. The GERL is considered to be a part of the Golgi apparatus on the basis of its cytochemical aspects.
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